Abstract. Using Gompf construction [5] , we show an 8-dimensional simply connected and compact oriented manifold which is non-formal. Moreover we prove that such a manifold admits a symplectic structure.
where x, y, z ∈ R. Then a global system of coordinates x, y, z for H is given by x(a) = x, y(a) = y, z(a) = z, and a standard calculation shows that a basis for the left invariant 1-forms on H consists of {dx, dy, dz − xdy}. Let Γ be the discrete subgroup of H consisting of matrices whose entries are integer numbers. So the quotient space N = Γ\H is a compact 3-dimensional nilmanifold. Hence the forms dx, dy, dz − xdy descend to 1-forms α, β, γ on N and
Recall that N × S 1 is the Kodaira-Thurston manifold. The projection p(x, y, z) = (x, y) describes N as a fiber bundle p : N → T 2 with fiber S 1 . Actually, N is the total space of the unit circle bundle of the line bundle of degree 1 over the 2-torus. The fundamental group of N is
where λ 3 corresponds to the fiber. Let C 1 be the image of {(0, y, 0)|y ∈ R} in N and C 2 the image of {(x, 0, ξ)|x ∈ R} in N where ξ is a generic real number. Then,
Here λ 1 and λ 2 correspond to the homotopy classes
Now let us consider X = N × T 5 , where
The coordinates of R 5 will be denoted x 1 , x 2 , x 3 , x 4 , x 5 . So {dx i |1 ≤ i ≤ 5} defines a basis {δ i |1 ≤ i ≤ 5} for the 1-forms on T 5 . The fundamental group of X is π 1 (X) = π 1 (N ) ⊕ Z 5 . Finally, consider the following two tori of dimension 4 embedded in X:
Note that T 1 and T 2 are disjoint. Let E = E(1) be the rational simply connected elliptic surface with no multiple fibers [4] and let F be a generic fiber of E. Therefore E − F is simply connected. We consider the 4-dimensional torus T = F × F ⊂ E × E and perform the Gompf connected sum [5] of X with E × E along T 1 ∼ = T and then with another copy of E × E along T 2 ∼ = T :
Note that E × E − T is also simply connected. Therefore the fundamental group of M is a quotient of π 1 (X) over the generators of π 1 (T 1 ) and those of π 1 (T 2 ). This kills the Z 5 summand of π 1 (X) and also λ 1 and λ 2 . Hence π 1 (M ) = 1.
Theorem 1. The 8-dimensional compact simply connected manifold M is non-formal. Moreover, it admits symplectic structures.
Proof. Consider the following three codimension 2 submanifolds of X:
where the a i and b i are generic points of S 1 . It is easy to check that B i ∩ T j = ∅ for all i and j. So B i are actually submanifolds of M . Let η i be the 2-forms representing the Poincaré dual to B i in X. By [2] η i are taken supported in a small tubular neighbourhood of B i , so we also have naturally η i ∈ Ω 2 (M ). Note that in X we have clearly that
, where e i are differential 1-forms on S 1 cohomologous to δ i and supported in a neighbourhood of b i ∈ S 1 . Thus
where the 3-form γ ∧e 2 ∧e 3 is supported in a neighbourhood of N ×S 1 ×{b 2 }×{b 3 }×S 1 ×S 1 , which is disjoint from T 1 and T 2 . Hence γ ∧ e 2 ∧ e 3 is well-defined as a form in M . Also
where −γ ∧ e 3 ∧ e 4 is well-defined in M .
The triple Massey product
is well-defined in M . We claim that this Massey product is non-zero in
. 
since the first product gives 2; to compute the second product, we notice that the 5-form α ∧ β ′ ∧ e 2 ∧ e 1 ∧ e 5 is exact in M because α ∧ β ′ ∧ e 2 ∧ e 1 ∧ e 5 = −dγ ′ ∧ e 2 ∧ e 1 ∧ e 5 in X, with γ ′ = γ + f α for some function f on N , and γ ′ ∧ e 2 ∧ e 1 ∧ e 5 is well-defined on M ; and for the third product, α ∧ β ′ ∧ e 4 ∧ e 1 ∧ e 5 is also exact in M . The claim follows. Therefore M is non-formal.
Also M can be taken to be symplectic: take the standard symplectic structure for the Kodaira-Thurston manifold and for the 4-torus. This gives a symplectic structure on X. The torus T 1 is lagrangian and the torus T 2 is symplectic. After a perturbation of the symplectic form in X ( [5] ), they become both symplectic. Also T ⊂ E × E is symplectic. By the Gompf connected sum theorem [5] , M can be taken to be symplectic.
